Tutorial Notes 4

1. Find the volume of the region enclosed by the cone ¢ = 7/3, the zy-plane and the
sphere p = 2.
Solutions:

The regionis 0 < p < 2,7/3 < ¢ < 7/2,0 < 0 < 27. Hence the volume is
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2. Find the volume of the region enclosed by the paraboloids z = 5 — 2% — y? and z =
4x?% + 442,
Solutions:

The region is 422 + 4y < 2z < 5 — 2% — 9%, In cylindrical coordinates, the region is

4r? < z < 5 — 2. Hence the volume is
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3. Find the moment of inertia about the z-axis of the ball p < a if the density § is p? or
psin ¢.
Solutions:

If 6 = p?, the moment of inertia is
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If 6 = psin ¢, the moment of inertia is
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4. Evaluate

/(3172 + 1day + 8y*) dr dy,
where (2 is the region encloseg byy=(-3/2)z+1,y=(-3/2)x+3,y = (—1/4)z,
y=(—1/4)z+ 1.
Solutions:

Consider u = 3z + 2y and v = x + 4y. Then
‘8(% v)

—10.
oz, y)

Moreover, note that
37% + lday + 8y* = (37 + 2y)(x + 4y).
By the change of variable formula,
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. Evaluate
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Solutions:

The regionis 1/y < z < yifl <y < 2,y/4 <z < 4/yif2 < y < 4, which is
equivalentto 1 < zy < 4,1 <y/z <4,z,y > 0. Consider u = zy and v = y/x, then
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whertes1§u<4 1 < v < 4. Then
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